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Widespreadmmunization efforthiave beetinked to increased life expectancy and reduced  Analyst in Health Policy
illness U.S. vaccination programs, headed by the Centers for Disease Control and Preventi
(CDC) within the Department of Health and Human Sesi(HHS), have helped eradicate
smallpox and nearly eradicate polio globaliynd eliminate several infectious diseases
domestically With the Coronavirus Disease 2019 (COVID) pandemic now causing major
health and economic impacts across the worldyesflare underway to make safe and effective
vaccines available quickly to help curb spread of the virus
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Background

Federal regulation of vaccine safety began with the Biologics Control Act of i@h was the first federdhw to require
premarket relew of pharmaceutical productSince the 1902 law was enacted, federal vaccifetysactivities have
expanded, witlthe aim of minimizingthe possibility of adverse events following vaccinatowl detedhg new adverse
events as quickly as possibleoday, as covered in this report, fedegtibrtsto ensure vaccine safety incluthe following
activities

9 Premarket requirements: Clinical trials or testing of investigational vaccines in human subjeridU.S.
Food and Drug AdministratiofiFDA) licensure or authorization

9 Clinical r ecommendations:Recommendation®r the clinical use ofaccines by the Advisory Committee
on Immunization Practices (ACIP), and CDC clinical guidance and resources

9 Postmarket safety: Manufacturing requirements and ongpisafety monitoring of vaccines administered
to patients.

1 Federal research on vaccine safety®ngoing research to inform a better scientificlerstanding of
vaccine safetand comprehensive scientific reviews on the safety of vacoinese

9 Vaccine injury compensation:In nonemergency circumstances, NetionalVaccine Injury
Compensation PrograiwiCP) provides compensation to eligible individuals found to have been injured
by a covered vaccinén emergency circumstances, like COVID, a separate Countermeasures Injury
Compensation Program (CICP) may be used.

1 Vaccine distribution: Programs and requirements to ensure safety controls in vaccine distribution
programs, led by CDC.

COVIB19 Vaccinesafety Considerations

Safety considerations for COVHDO vaccines in development are unique in many Walp#\ has never licensed a vaccine

for a coronavirusand much remains unknown about potential safety issues related to €@Wi&ccines. Under Operati

Warp SpeedOWS)—theTrumpAd mi ni stration’s major medicatCOQUIDUNt er me as u
vaccines are under an expeditl/elopment timelind=DA mayinitially make the vaccine available under an Emergency

Use Authorization (EUA) instebof its standard biologics licensing processfirst for the agency faa previously

unapproved vaccindn light of reported concerns from the public surroundingstifety and effectiveness GOVID-19

vaccines developed amexpedited timelingFDA officials have sought to clarify that argccine candidatéwill be

reviewed according to the establishedal and regulatorgtandards for medical product$f made available within the nex
severalmonths, available safeand effectivenesdatawould be based omonths of data collectiorather tharonyears of
datacollection typicallyusedin vaccine developmenin addition, efforts are underway with regard to (1) clinical guidance

and prioritization of individuals to receive the likely limited ialtsupply of COVID19 vaccines; (2) strengthening safety
monitoring systems to collect ongoing safety surveillance data on vaccines administered to the population; and (3) preparing
for safety controls in vaccine distribution gpatientadministrationjn addition to other activities

Congressional Considerations

Ever since the Biologics Control Act of 1902, Congress and the Administration (especially through FDA and CDC) have
strived to ensure the safety of vaccines in the United Stdtem initial development to patient administration. Congress
may consider how to best leverage existing requirements and programs to ensure that risk of harm from eventitE® COVID
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vaccines is mitigated and minimized. OWRRA, CDC, and others are workirtg expedite th availability of COVID19

vaccines antb prepare for a nationwide immunization campaign. Safety has been cited as a consideration in all of these
efforts. Congress may consider how to best provide oversight and make legislative changes to ensuré susafsaful
COVID-19 vaccination campaign. In addition, Congress may consider and evaluate the entire federal vaccine safety system
andassessvhether this system warrants any policy changehelp ensure ongoisgfety of all recommended vaccines.
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veys show that concerns about vaccifle safety

Walter A. Orenstein and Rafi Ah mRrateedirigsSof thepNatipnalPAcademy Va cci nat i
of Sciencesvol. 114, no. 16 (April 10, 2017).

2 Institute of Medicine (now National Academy of Medicin&jlverse Effects of Vaccines: Evidence and Causality
Washington, DC, August 25, 2011tfps://www.ncbi.nIm.nih.gokooksNBK190024/

SCynthia G. Whitney, Fangjun Zhou, James Singleton, et al.
Children Program Era-United States, 1992 0 1 MorBidity and Mortality Weekly Reportol. 63, no. 16 (April 25,
2014), pp. 353855.

4 Eric E. Mast Stephen L. Cochi, Olen M. Kegv t al ., “Fifty Years of -2(01105b,a”1 ] mmuni za
Public Health Reportsvol. 132, no. 1 (Jafreb 2017), pp. 126.

5 Pneumococcus is the most common form of bacteria that causes severe pneumoriias&otae a genus of viruses

that cause a large portion of severe diarrhea cases. Varic
Amanda Cohn, Lance E. Rodewal d, Walter A. Phethkitredsa, et al
Vaccinesed. Stanley A. Plotkin, Walter A. Orenstein, and Paul A. Offited. (Elsevier, 2017), p. 1436.

6Mar garet A. Maglione, Courtney Gidengil, Lopamudra Das, et
I mmunization i nAgenbydérHEalthcareeRésearah and Qualititly 2014,
https://effectivehealthcare.ahrqg.gsitéstiefaultfiles/pdfivaccinesafety_research.pdind Instiute of Medicine (now

National Academy of Medicinefdverse Effects of Vaccines: Evidence and Caussligshington, DC, August 25,

2012, https://www.ncbi.nim.nih.goWwooksNBK190010#sec_0009

7 Frank DeStefano, Pail. Offit, and Allison Fisher, Ch.82Va ¢ ¢ i n e Vacdinested. Stdnley Aa Plotkin,

Walter A. Orenstein, Paul A. Offat. al. 67h ed. (Elsevier, 2017), pp. 1888D0.

8CDC, “Measles Ca lastupdated ALgu§ 202https:dvaviv.ede.govheasledlasesoutbreaks.html

9 CRS Insight IN11125\leasles Outbreaks, Vaccine Hesitarany) Federal Policy Optionsind Amanda Cohn,
Lance E. Rodewal d, Walter A. Or enst eAlInot keitn Gast. Stamleyclinmneusn i z a t
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From a public healnkspdé¢os pedftmombkhed pidigs paoed de
herd i mmuaddiyng t hat enowagdel imMeucneneu npiotpyu laagtaiionns th a
t a rdgieste a s ®on g wi ncg@ rtbraanpds mthsossicotwhonpe cenme(teagcines
persons with compr dWisded pr mmdao on cwWidthhp tescphni e vi n g
el i moatadinechtd ogi estk ekit)sTdoaoseef fectivel y prevent ¢
manwceines must blearaglemi snad gmeemte doPtudt llsiec phoepaull talt i porn
generally aims nhed omeanmnttbB0wmoagcipopul ations 1 e
vaccines, though the level required for herd 1 mr
and popu%nu%iom t(He PNoomweltahteiwemd)s s pread vaccination
meet tt amae sai ¢gni Kiuacdbritlgy dis ease spread.
Vacci ngeesn cahrael d y teos aaf elf Definitions: Elimination and Eradication
s t a ntdbmarnd monsetd ioctahl efrp 1 The world Health Organization (WHO) defines
many Treasons. For o n| disease elimination and eradication as follows: E n
administered to he al|Elmination (orinterruption) of transmission : brevent
di s gtahseer,¢ her e x pe ct at | Reduction tozeroofthe incidence of infection cause
i ndi vwiddudamlasi n heal t h byaspe_cmc p_athoger_l madef_lned geographical are

. . .| with minimal risk of reintroduction, as a result of
vacci Mot e odweurg,s admi | jejperate efforts; continued actions to prevent
heal ophepe expected ¢t reestablishmentof transmission may be reqdire
effebhan drugs that tfEmadicaton:Permanent reduction to zero of a 1 S
thoseadfwowar or , hena 1 n || specific pathogen, as a result of deliberate efforts, wi
because the expedte df nomoreriskofreintroduction.
addition, vaccines al Source: WHO, o0Generic Framew d t o
vulnerable popul atd o EIi_mination, and Eraqlication of N_eglected Tropical S an

, Di s e a s B, bttpsd//wvanOwho.int/

pregnantlwyomence vac neglected_diseasessources/
often mandated by s t|NTD Generic_ Framework 2015.pdf pderal
law for ceer.tgaihm odr o
anmdi 1 itary s er vgiocvee romenmebnat it sh)a,s sttahmdua ti nygaccines are
safe asBepmsusieblismmes are often administered to a
even a rare risk of adverse reaction$ to a vaceci

Scopehiofd Heport
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re t provides ammemv e oelneseusrmoibedttyh e c £ edes al
for 1inf

por

ecti®9mectdiiisse arkdepgg r t

T descfelesal statutory @amd nmrdguhatsdoyatineguire:
funcgowvasning valiced hwedamgeg epcemeame y,r e s afety
devel opmeontal of ecdbjamedn dvaatcicamse i nj ury compens a

A. Plotkin, Walter A. Orenstein, and Paul A. Offit? @d. (Elsevier, 2017), p. 1432.
, and David L. Macoinesval 52 (20%1).° Her d [ mmu n

1pid.,,and PedroPlalRu bi 6, “Evaluation of the Establishment of Herd
Serological Surveys and VaccinationvCe r aHuman ¥Vaccines & Immunotherapeutiesl. 8, no. 2 (February
2012), pp. 18488.

2Paul Fine, Ken Eames, and David L. MNacgnesval. 52 (20i1).° Herd I mmun
13 Frank DeStefano, Paul A. Offi, and Al Vacd are Bia ¥acaingsed. Stankey A. Plotkin, Walter A.
Orenstein, Paul A. Offit, et al. 67h ed. (Elsevier, 2017), pp. 1580, and Matthew Z. Dudley, Daniel A. Salmon,

Neal A. Halsey, et al.  Th“eMoCiliitno rciiabely R¥owvdesceid8pmsgerfSe t y, ” i n
Cham, 2018).

OpPaul Fine, Ken Eames
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T summaopngesng federal aicpmdabviidcseasfiereyl ated to v
(e. g., o nnpeooniintgo rsiadge,dayncdw s b faest syu riann c e s
federal vacoprowgyrdanstribution

T discusses safety considenatdi making dakaitabie:
vac ¢ sfpoer CO¥YI D

This report does nostc iperno¢vvifdeew ao nc otnhper eshaefnestiyv eo f e
nodroe¢specidddnddy vacricnhest fows ndiAs edassecsus(sd.og. ,0 f
payment and coverage for vaccines and related he
report

Wha't Is a Vaccine?

A vaccine is a biohotogiasl smané¢pdedmbaumome bif f iwed k,
di seausingnaoagamts gensaimc l vdeuses, baacft etrhase frac
agents, or theOnoginntthduytlmahddgaewmhspo hbsaed b,y a

t hiemmune s yisnagami bndats and immune memory cells t
from t he sTehme idnmsuenas e.esponse from a vaccine 1s

from acquiring mat uymahlologteive wrs diiimn etels ed hvea cacni tnieg eins

we ankeed or deadsuéahkyvdoesneot cause disease. I n

weakenedt tiviertuesdes or bacteria, the vaccine may

usuambkh milder than the¢ ammuenat csdpoenssctriggaddd
vaiccine may cause some®symptoms in some patients

Al ong wintth gtelmecines contain other idngrediemms s
adjuvants. Preservatives, likecoht mmroatl opnchng I
ot geerr mg, (bea.ct eria, fungi).onihy maulotsiados s wivalr s nd
vaccilines, such as certain formulations of the 1r

gelatin, allow the rviaocdc ionfe ttiomeb ea nsdt ohreel d fkoere pa t phe
Adjuvants, such as aluminum salts, help trigger
for vaccines made -cwaiutshi nfgr aacgteinotnss. oWa cdciisneecass ema y a
amounts mhAteesandudkom the manufacturing process,
formaldehydel® and antibiotics.

FedeVaaclci ne R6gfikayiPamwgamdns

Federal regulation of vaccine s af ewvthy cthe gvamas Wwihteh
firstl £teodeeqruailr € p r eonpahrakrenta creeuvtit®*tva ¢ Brodogiss Cont
Act ewaasdtne d es ponse ttoh edieialthrse f ) mafaryom ft et anus <c¢con
smallpox vacciamd¢ i¢mkpthophyhexria used fRBderd di pht he

14 CDC, “Principles of Vaccinatign » Epidemiology and Prevention of VacciResventable Diseasged. Jennifer
Hamborsky, Andrew Kroger, and Charles Wolfe"&8. (Washington, DC: Public Health Foundatiod]2).

B“Department of Health and Human V&enessgoecamber 2017S) , “Vaccine 1
https://www.vaccines.golhasicsvaccine_ingredienjs CDC, “ What August2019Yaccines ?7”
https://www.cdc.gowaccinesfacgenadditiveshtmm  and t he Food and Drug Administratio
Ingredients 1in U.htps//win.fdacgawaecidesbloaddiolagicssafetydvailability-biologics/
commoningredientsuslicensedvaccines

16p L. 57244, enacted July 1902. DavidM. Dudzinski, “Reflections on Historical,
Relevant to Designing Approval Pathways for Generic Versions of Recombinant Baseid Therapeutics and
Monocl onal Faod®& Drugoldw Jeusngl2005, vol. 60, no2., p. 147.
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imposed requiremendsdohalt h biamg opw folidicudclst’ayg nndg
required inspection of manufacturing facilities
t hper odTbhe¢e sBiologics Control Act was revised and
Service Acttn@RHOMBli.wmhe gics are now subject to r1e
Food and Drug Administration (FDA)amddE€as meitei & HS
Act (F¥DCA).

Sintchte9 Qiwas enmatfeededral vaccine safety activities
possibility of adverse events foll oawntdog vaccinat
detect new advers ] ] ]
possitlse dtiksrcouutghhdod Federal Agencies Involved inVaccine Safety
remptdaj or refor ms Within the Department of Health and Human Services (HHS
vaccinpr egive mg e n|T FDAregulatesthe safety, effectiveness, and quality of
as a pNntiofiad h€h vaccineghrough premarket review and postmarket
Vaccine &fj iNGGIAL; requirements (e.g., agrse event reporting).
P. L:66%D9Ti twhei mbhh H ¥ 1 CDC supportscrosscutting immunization programs that

) ) ’t . £ d include, as relevant to vaccine safety: safety monitoring,
repo r 1 ng o a ve clinical guidance for vaccines, vaccine safety research,
vacctiae E* DA EBCE a .b 1 efforts to ensure safety in public vaccine distribution
t he Nati ona 1 ON4 ¢ ¢| q The National Institutes of HealtN(H) is the primary
(NVPO) wittdc i mo oHrH®S federal agency that supports medical and health researa
federal v agcrcainntee de including vaccine research.
ma n d arteocrayl 1 aut hotlq TheCentersforMedicare & Medica@krvice{CM9
biolagpgiod a neflsst a &tl h monitors vaccine safety among the Medicare population
National Vaccine f  TheAgency for Healthcare Research and QualfHRQ)
ProgrMImCPNCVI A wa conducts vaccine safety reviews
after a spate of 1 The Health Resources and Services AdministratléR$A h e
manufacturers all administershe VICP
The 1 aavwasuwsietds s e v e r] The Department of Veterans Affair¥4) conducts some
manufacéenttla smarrok vaccine research and monitors vaccsafety amongeterans

. . | who receive care in the VA system
leading to tcheeacer .
1 i dbi 1 net d The Department of Defense)(OD) conducts some vaccine

supp pyo 158asm1. rinet r o Ul yesearch andhas a database for monitoring adverse events fr
certain® diseases.|vyaccination among military séce members and their families.

Ascovered iaffhrtssTeport,
ensure vaccine §fesflerglincltudetsesecral

T Prmrear ketqui r e€memtisc:al tr i alosr aamd hFoD A zlaitcieonns ur e

T CliniecalmmendRdd omme n da tsiaofnes afnodr atphper opr i at e
clinicedcaseeo fby the Advisory Committee on I
(ACIP), and CDC clinical guidance and resour

17 Until 1972, biologicsincludingvaccines wereregulated by the National Institutes of HealkiH, or its precursors)

under tle Biologics Control Act of 1902n 1972, regulatory responsibility over biologics was transferred from NIH to

the U.S. Food and Drug Administratiof§A). SeeDa vi d M. Dudzinski, “Reflections on H
Legal Issues Relevant to Designing Approval Pathways for Generic Versions of RecombinantBasdein

Therapeutics and MwoadandDrogilaw JousnaROQG5bvol.d0ne. 2,pp>’143260.See also

CRS Report R4462®iologics and Biosimilars: Background and Key Issues

BGeoffrey Evans, “Updat e edbSiated Rresentation at theé National Viaacige Piogrant h e Uni t
Of fice on Strengthening the Supply of Routinely Recommende
Clinical Infectious Diseasevol. 42 (2006), pp. S130, and Nor a Fr e esaofRealtynferst rom, “A Do

Specialized Court s :Unitetsity ofPenssyMamicoLaw Revievol. I63 (QuPe 28, 2015), pp.
16551658.
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T Post marmnKk@bhynfacturing requirenteonrtisngand ongoi
of vaccinedoagpmitnient sr e d

T Feder al researcOngmniwngcceciene asathetty: inform a
s ¢ i e nmntdiefrisct amding of vaccine safety, and comp
on the safety of vaccines.

T Vaccine injuryncompemsagéenayVk@Ramumstances, 1
provide compensation to eligible individuals
covered vaccine.

T Vaccine diPgtorgirlaumtsi @amid requirements to ensure
vaccine distributd.on progr ams, led by CD

Vaccine Safety Basics

As debffi DAdregul atithes redafetvg fseedom from har mf
affected, directly or indirectly, by a product v
consideration the charenteto vlietbhengrodontofnthe
tiif¥Vaccinedssfenygtifrom effitawgummiflaie ffectiven.
consider vaccine safety 1in ,t hehicoolmtarxe deff ienfefd ca

T Vacceifnfeiicaadye fined as the reduction in diseasc¢
group cwimphremnvaccinated group under opti mal
healthy idaddpwvopanlsadmmnni stration)

T Vaccefmfeectiisvalrdishsee d ealasction in disease 1ncid
vaccinated gviidathp umompariendt ewld rglrdoup under
condi® i ons .

Like all pharmaceutical products, vaccines are T
programs continuasl layn da srsiesskss tohfe vbaecnceifniat i on. Adyv
vaccination can be classified in many ways:
T Frequemscyhe adverse event common or rare?

T Sevexiist t he adverse event mild, such as minor
such as | eadtiingn,t odihsoastpiiltiatlyi,zaor deat h?

T Causadanya causal relwtibashapcbreewttahblishec

clinical, laborator Y,skt@xtlkglioske)mi ol ogic evide:
T Preventiasbitlhiet yadverse event intrinsic to the
immune response caused by the vaccine), or r e

administration of the vaccine?

1921 C.F.R. §600.3(p).

20vaccine efficacy and effectiveness definitions are based on Shelly MENeilyiew of Vacine Efficacy and
Vaccine Effectivenes€anadian Center for Vaccinology, Presentation to the World Health Organization,
https:/mww.who.inthfluenza_vaccines_plaesourceSession4_VEfficacy_VEffectiveness.PDdnd Centers for

Disease Control and Prevention (CDC), “How Flu Vaccine Eff
https://www.cdc.govlu/vaccineswork/effectivenessga.htm
22CcDC, “ Vac ci EpidenSialofyeandyPreventionnof VacciResventable Diseaseed. Jennifer Hamborsky,

Andrew Kroger, and Charles Wolfe,"18d. (Washington, DC: Public Healtlvfndation, 2015).
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What | s a Causality Assessment?

Immune systems are arguably among thesnwomplex biological systeiimsherefore, studying vaccines and the
effect on the human body can be difficult. Individual studies may provide suggestive evidence of adverse hg
effects linked to vaccines. For example, arlyaisof health data on a palationof thousandf individuals could
find that vaccination with a certain vaccine is statisticalip@ated with higher rates of a certaiwlverse health
eventthat occurred following vaccinatiofYet, another similar study could conduct a simédaalysi@mmong a
different populationand find no such evidence. In addition, further evidence based on the research in the
laboratory, such as with animals or human tissue samphight find that a certain adverse event following
vaccination is or is ndikelybased on an understanding of biological systems. Therefore, in orditésmine if
all the available evidence favorsaasatelationship between a vaccine and a subsequent adverse health ever
researchers will combine evidence across manysygfestudies as a part of a causality assessr@aad qudity
systematicausality assessments usuiatude the following attributes:

1 Search methods to identify all possible studies of interest within all relevant areaseafrch.

1 A selection process to determine which studies are actually relevant and used rigorous scientific methg
that provide quality evidence based on defined criteria

2CDC, *“Vac ci EpidenSialofyeandyPreventionnof VacciResventable Diseaseed. Jennifer Hamborsky,
Andrew Kroger, and Charles Wolfe,"ad. (Washington, DC: Public Health Foundation, 2015).

23 FrankDeStefanpPaul A.Offit, and Allison Fisher;Vaccine Safety,in P | o t Waiccmésed. Stanley A. Plotkin,
Walter A.Orenstein, and Paul A. Offit!"7ed. (Elsevier, 2017), p. 1584.

24 FrankDeStefanpPaul A. Offit,and Allison Fisher;Vaccine Safety,in P | o t Waicdned sd. Stanley A. Plotkin,
Walter A.Orenstein, and Paul A. Offit!%d. (Elsevier, 2017), p. 1593.

%Frank DeStefano, Heather Monk Bodenstab, and Paul
Uni t e d Chnical Infectious’Digasesvol. 69 (August 15, 2019), pp. 7-43.

®CDC, *“Vac ci EpidenSialofyeandyPreventionnof VacciResventable Diseaseed. Jennifer Hamborsky,
Andrew Kroger, and Charles Wolfe,"ad. (Washington, DC: Public Health Foundation, 2015).
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Vaccine Safety in the United States

1 A review process to compare evidence across studies, consideifiegathces such astudy populations,
study design, and the quality of each study

1 Methods toweigh different types of evidence aodmbine evidence across studies in orderdetermine
whether all the evidence, in totaupports or does not support a causal relationshgween vaccination
with a specific vaccine and a subsequent adverse ewepields inconclusive results.

For a further discussigrs e e RedemResearch on Vaccine Safety s e €ausalitynassessments may also
conducted on an ongoingasisusing data and information froppstmarket monitoring systemséethe
oPosmmarket Safetyo section).

For examples of causality assments on the safety of vaccingse Institute of Medicine (now National Academ
of Medicine, OAdverse Effects ttps//Wavnapietcatalagl3®4/i d ¢
adverseeffectsof-vaccinesvidenceandcausalityandMargaret A. Maglione, Courtney Gidengil, Lopamudra D
et S@df.etdy of Vaccines Used f or R OoAgdncyfoeHedlthcare Researehts
QualityJuly 2014https://effectivehealttare.ahrg.gositestiefaultfilespdfiaccinesafety_research.pdélso, for an
overview of causality assessments for vaccinesksmekDeStefanp Paul A. Of fit, and
Vacci ne FPSladtek iyn, @b StarlaycAcRlbin,a\&lter A. Orenstein, and Paul A. Offith&d. (Elsevier,
2017), p.1589.

Prnea r kSeatf et y

Vaccgaresrally follow the same clinical devel opme
biologics (i.e., therapeZToi cbse dnearrikveetde df yionm tlhiev ik
a new magtraec¢divcensure (i.¢e.Li caepmpwswivaad 9d fowm F D
det er mi na tthiaotnv abbyea itfid®At he facility in which it 1is
packed, or heledmsmeheatt stthaen dparrodd uct (iesf fe*tfid vepur e,
Except under very limited circumsfiammalsl,y FDA r e g
designed, conducted, a n d s—atnoa lpyrzoevdi dset uedviisedse nocfe houfr
s ® fayn d e f f elchteiswve nmreesqsui r ement s apply to all vaccir
regardlesshofmavhefdbetruring facility is located d

Cl 1 nirciaall sT

Vaccines are typicadfl yhuman edBeifmircece betgaihanlimgzged i
testavagdi mepmnsdor file an 1iny¢é¢ NDpglaitd otnmiadn ,newhida i
request for FDA authorization to admi#®ister an i
The I ND must include information about the propc
test data, andstheal fPHthicanmersiganoor also mus:t
that an Institutional RewinadwcBanarndu(@uRB) ewiilelw @1
of each of the studies 1in tthiecicdamtiscadr d nvwartd ga
drsignvestsgatmdanahat any risk of harm will be ne

27 Biological products include vaccines, monoclonal antibodies, and cytokines, among other examples. For additional
information about biologics, s&RS Report R4462®iologics and Biosimilars: Background anéKlIssues

28PHSA8351(a)(2)(C) [42 U.S.G8262(a)(2)(C)] FDA approves drugs that asafe and effectiveéhe equivalent
terminology for biologics isafe, pureand potentFDA has interpretedotencyto include effectiveness. See the FDA
Guidance for IndustryScientific Considerations in Demonstrating Biosimilarity to a Reference Product
https://www.fda.gowvhediaB2647Hownload

29FFDCA8505(i) [21 U.S.C.8355(i)], PHSA§351(a)(3)[42 U.S.C.§262(a)(3)], 21 C.F.R. Part 312

321 C.F.R. 312 Subpart B.
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ties to ttoheo vseprosneseo rt.>hTeh ei nDvSeMBt iogfatteino nasd vi s es t he s
ongoing safety of trial subjects anidalt.heOmceontint
DSMB may be responsible for overseeing multiple

In general, vsacoccicnuer ciln ntihraele tsreiqaque nt i al phases

T Phaster idlales tthdeufiamsg¢tudies of a vaccine candid
assess $mfahygtiodcai tsymall number of volunteer

T Phasteri2al si de samtdhdeo $ anhgwhich the investigatio
vaccine may hafva&enadta gpnrrootlelc thiuvnedr eds of volunte

T Phasteri3als assess effectivemass yprndaddmtinue
enrtohlolusands %Bf volunteers.

Most clifnrarcadadeclimds a conarplagebaporsathennati
toompare outcomes fotatrlgeste vebkeihbdosomgdoelde d no
Phase 3 c¢linical trial data areftfepitafaleanme sse e de c
investigatTyopniaclmllwaytchien eP.hase 3 c¢clinical trials a
r obuisetntsicfi ¢ evideneet omwefh i shses al fnevteys taingd teifofnal v a
di fferent population s e ghlenndtesr (tey.pg.c,alc hoiilrdruems,t ac
vaccine candidate moves thr oughfulaccho npphlaestei oonf ocfl
prior phase.

3121 C.F.R. §312.23(a)(1)(iv) and 21 C.F.R. Part 56.

2Stuart O. Schweitzer and Z. ] &hamackutical B@ndntics an@® Rolicy: ma ceut i ¢ al
Perspectives, Promises, and Probldiew York, NY: Oxford University Press, 2018), pp-80, and Gillian K.

Gres ham, Stephan Erhardt, Jill L. Meinert, et al ., “Charac
Instit ut es of Healt h BeElinicaleThals, vdl. 5) ro. 1{Septembed 71, 30177, pp-85
BFDA, “Guidance for Clinical Trial Sponsors Establishment

Commi t t e e s, httpdawwwftia.gdvubedi&?5398t0ownload

34 |Immunogenicityefers tothe extent to which a substance is able to stimulate an immune respomsenune
response to a pharmaceutical produaly affectits safety and effectivenesSee Jonathabaw and ElizabetiMartin,
ed.,Concise Medical Dictionar{Oxford University Pregs

3521 C. F. R. 3Vvaczine Product Bppraval Processttps://www.fda.gowaccinesblood-biologics/
developmentpprovalprocesscheriaccineproductapprovalprocess

36 FrankDeStefanpPaul A. Offit, and Allison Fis ¢ tV,a ¢t i n e Platkind s y V &, ed StanleysA. Plotkin,
Walter A. Orenstein, and Paul A. Offit"&d. (Elsevier, 2017), pp. 1584.
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3TFDA, 22 Case Studies Where Phase 2 and Phase 3 Trials had Divergent,Resuitsy 2017.

38 S.R. Hadinegoro, J.L. Arredondsarcia,andM.RCa pe ding, et al-TermSafétydfaReaguey and Long
Vaccine 1in Re gi on The ddw ERgladdeloninal of Medicired. 878,,nd. 13 (September 24,

2015) . Helen Branswell, “Caution on Neiwg hDse nBSIT#®/E fViatc,c™ ne : I n
September 1, 2016.

3% FrankDeStefanpPaul A. Offit, and Allison Fis e tV,a ¢t i ne 84 D¢ k § n B, ed. Stamleydi Piotkis,
Walter A. Orenstein, and Paul A. Offithed. (Elsevier, 2017), pp. 1584.

40 FDA regulations at 21 C.F.B601.2(a) specify the required contents of a BLA.
421 C.F.R. Part 58 “Good Laboratory Practice for Nonclinic:
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422 1
432 1

502 1

C. F. R. Part 56 “Institutional Review Boards.?”
C.F.R. Part S5 ®B®ubPrecttesct’ i on of Human

4421 C.F.R88201.56 and 201.57.

4521 C.F.R8201.57(a)(11)(iii).

%« Lot ” rthafquantity oftuniforrh material identified by the manufacturer as having been thoroughly mixed in
asinglevessél. 2 1 $60E3(xR .

4721 C.F.R8861060 and 610.61.
4821 C.F.R8610.61.
4921 C.F.R. Part 600.

C§6FOOR.10(c) (4).

5121 C.F.R§600.11(c)(4).
5221 C.F.R8600.15.
5321 C.F.R. Part 610.
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5421 C.F.R8610.1.
5521 C.F.R8610.2.

SFFDCA §506 [ 21 U. Suidance foiadussry Expedit@&l #rograms for Serioum@itions-Drugs
and Bi oMay20i4htyps:/vww.fda.govhediaB6377Hownload

57 FEDCA §506(b) [21 U.S.C. §356(b)].
58 FEDCA §506(a) [21 U.S.C. §356(a)].
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59 FEDCA §506(a)(2) & (b)(2) [21 U.S.C. §356(a)(2) & (b)(2)].

OFDA, “Guidance for Industry ExPedgsednBr Bgohmgi €Eor ” SMayol
https://www.fda.gowvhediaB86377Hownload

61 FEDCA §506(c) [21 U.S.C. §356(C)].

23t anley A. Plotkin, “Updatesl mdaud aendnuPMactinewal. 88 €ort el ates of
(November 22, 2019).

63 Three priority review voucher programs arerentlyauthorized in the FFDCA: (1) the tropical disease priority

review program, (2) the rare pediatric disease priority review program, and (3) the material threat MCM priority review
voucher program. Under each of these programs, the sponsor off/anMBLA that meets the statutory requirements

of the specific program is eligible to receive, upon approval, a transferable voucher, and the sponsor may either use that
voucher for the priority review of another application or sell it to another spansset

6421 CF.R. 8601.90 througt§601.95 for biologis , i ncluding vaccines. See also FDA Gu
Devel opment Under the Bitpsi/wunlfda.Bowtledid88625(ownloach e r 201 5,
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There is a reasonably welhderstooghathophysiological mechanism of the toxicity of the
substance and its prevention or substantial reduction by the product;

The effect is demonstrated in more than one animal species expected to react with response
predictive for humans, unless the effecd@amonstrated in a single animal species that
represents a sufficiently wetharacterized animal model for predicting the response in
humans;

The animal study endpoint is clearly related to the desired benefit in humans, generally the
enhancement of sumal or prevention of major morbidity; and

The data or information on the kinetics and pharmacodynamics of the product or other
relevant data or information, in animals and humans, allows selection of an effective dose

in humans®
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21 C.F.R. §601.91. FDA Guidance for Industry, “Product De"
https://www.fda.gowhediaB886258ownload

6621 C.F.R. 8601.91.
S"FDA,“CBERR gul ated Biologic Hitpsi/mawlfda.gowhedial 0Xg3pdownload FDA, ~
“FDA approves vaccine for use after known or suspected anthrax expésur&No ve mber 23, 2015,

http://wayback.archivét.org/79932017111416544hitps:/www.fda.govNewsEventdewsroom/
PressAnnouncement&m474027.htm

68 FFDCA 8564 [21 U.S.C. §360bkg2]j. For additional information, sé8RS In Focus IF1074&mergency Use
Aut horization and FDAO&s Rel ated Authorities

69 FEDCA §564(b)(1) [21 U.S.C. §360bi3b)(1)].
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T the dhgdenti stthe subject of tthhe el A ncianng cause
disease or condition;

T based on the totality of the available scien
believe that the product may be effective 1in
sthc di sease or condition, and that t he known
product outweigh its known and potential ris

f there is no adequate, approv@d, or available
The standard of evidenct for appEd&Wrals HUAfes ena
above, 1s badedeomi FDAi on that the totality of t

suggests tmhaayt bae perfod dicadg wesing, treating, or pr e\
cond,atnidort hatatndephmemwni al benefits of the produc
potentiaktmandlkgs.d iBsh ideiviifdecrmarmee q @ + b alID A earp pr o v al
otice,nswhriech subdtbartdiodh edffiedtanoveness derived fr
wetbntroll%d studies.

FDA must 1impose certain conditions as part of an
certain information to health care providers anc
conditions awldPDA mpprwapirve or limit current good
(e. g., storage and handling) and prescription di
undae UAl.n adHdbDAimamy establish conditions on advert
promotiedamaptentthat relates to the emergency
effect for the duration of the emergency decl ar a
Section 564 unless revoked at an earlier date.

To date, EDA mhlkWdA nfodauna ppiroeve,d uvadccreascH)wever,
2005, FDA had i susnuaepdp raoovieRdp Auesfieo m uts H ¢ ?1 i censed vac

Advisory COaoms dltteeti on

FDA consults with a onmr dwea rail o-nasdl vaitascodrpym ect of neneiatl tl efe
the Vaccines and Related Biologitmdd®Prwpguefs Adyv
no-hDA medical andwhsoenifeonrtisi fhildeA wlxapteiraxmsd orfe lvatceced ne s
biologicdheprodmetidsews and movalmangstidataatoty,
effectiveness, and appropriate Tasnéd oornfs ivdhecrcsi ntelse a
quality and BSerevwemnce hophprbR@Aam which provides s
regulation of theseipteodnet o hnoa dtdhaet kFelnAs a ppr opr
Commi s $¥VRBBAC may, for example, meet to discuss

O FFDCA 8564(c) [21 U.S.C. §360bi8{c)]. These criteria are explained in more detail in the FDA guidance
Emergency Use Authorization of Medical Products and Related Authorities, January 20httgs:/Avww.fda.gov/
mediaf73218ownload

" FFDCA 8505(d) [21 U.S.C8§355(d)].

2 FFDCA 8564(e) [21 U.S.C. §360bidge)].

73 Authorization of Emergency Use of Anthrax Vaccine Adsorbed for Prevention of Inhalation Anthrax by Individuals
at Heighteed Risk of Exposure Due to Attack With Anthrax,F&teral Registeb452, February 2, 2005.

7 Vaccines and Related Biological Products Advisory Committiéps://www.fda.gowddvisorycommitteedslood
vaccinesandotherbiologicsiaccinesandrelatedbiological-productsadvisorycommittee
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ventabl e disvddsdan ipwptul a’fAiColnP omfa yt hael slbn idteevde 1 Sof
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T Ful | recommeamndwadd oinne is recommemrded for all
ri-s&ksedupg, exceptc dmtrr &ihfohieec anfiitehncaondi t i on t h
woul d makme tthaer mfawlc,i such as a condition that
i mmune )sysfFtoemexample, ACIP has issued a full
doses mo f smubmepr su b ¢ MIRay a ¢c diomed i nely for children,
the first dosdSadmnnhnhst ameddtae $2cond dose a

efore sehoovt yemtrssyo f age.

calmabbedhsi omccine is recommended for c¢e:
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5F D A 2018‘Meeting Materials, Vaccines and Related Biological Products Advisory Commiittee
https:/iwww.fda.gowddvisorycommittees/accinesandrelatedbiologicalproductsadvisorycommittee2018
meetingmaterialsvaccinesandrelatedbiologicalproductsadvisorycommittee

6 For additional information about the Federal Advisory Committee Act (FACA) and FACA committe@RSee
Report R44253Federal Advisory Committees: An Introduction and Overview

"Amanda Cohn, Lance E. Rodewald, Walter A. Prethkitrdoa, et a
Vaccinesed. Stanley A. Plotkin, Walter A. Orenstein, and Paul A. Offited. (Elsevier, 2017), p. 1421.
®CDC, “ACI P Ch a r,htips/iwiw.cicigawaccitesicigcOmmiteetharter.html

“Huong Q. McLean, Amy Parker Fibelkorn, Jonathan L. Temte,
RubellaSyndrome, and Mumps, 2013: Summary Recommendations of the Advisory Committee on Immunization
Pract i c eMorbidity@nd ®Mortality Weekly Report (MMWR/pl. 62, no. RR04 (June 14, 2013), pf84L

8%Richard Hughes, Reed MagueMaccineaReabmniehdations MayBe Leadifg toxLack 6f vV
Provider Clarity, HealfAffairs May 7, 20t and L@rsy K ePicketing, Walter A.

Orenstein, and Wellington Sun, et al ., “ E Waccilewvot. 85n s ur e of a
(2017), p. 50275036.
8 Monica E. Patton, David Stephens, and KelAHyp Moore, “Updat

Serogroup B Meningococcal VaccineAd vi s ory Commi ttee on I Morbidityiamdat i on Practic
Mortality Weeky Report (MMWR)vol. 66, no. 19 (May 19, 2017), pp. 5623.
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Tomake i1its vaccine recodimeadatiepsdehwCbPogynande:
dis&xaecine eeffffieccatdiwecanupdsasl, ity of evidence Tevien
analyses, and ihRhptommatndainoans s mads.tbhye ADICP ar e
Dir ectiofr aadnodpt ed, pubIHHShe & ¢ mnfeAliaPt i ®lnh s CDC/

recomme ndaftoirommn swhi ch vaccineCGDGWae cpmoewi deod tChhridu
proglaasm,well as which vaccinesxamumsthnke c¢pdwaenrsed b
subject to the preventive health services requirt

Affordable Care Act (ACA).

ACIP recommendations artTecommdnthademtdabtiii sh the (
immunizati mrs chbadtublhels8, ycafordbd dpgemsndof age

ol der which areansegdr byialdneds fof thhpearrse nttos under st and
should e administered at various ages. The 1 mmu

certatnski ghoups. As a part of the isngpneucniifziact i on
table o vaccine recommendations by ¥Y,ommon contr
immunocompromised indivi dithal ss,anbdwmlddeepr egnant i1indi
r 0

c
a

i

b

vaccines erde ccoommelnld peopl anidacaeinestreaommengedup
s

f

0

ecommended vnaobtei ndmi shetbded t

indi v¥fduals wi't

Once clinical recommendations are dmatdrea,i nG[hCg dfeovre
headarhe providers on current vaccine recommendat
admini,atnrda tpiadn e¥E@DE ddiecvaetliocoms. Vaccination Infor ma
on the 7r1isks ands;betnhefsiectass toaftqeumecnetdsn ¢ bi dbr gi ven t
recipntlme sr palegtsardrahegwhenever vaccines T eco
among children anadd npirnei¥Vthshrrecedwdmeoel aped by CDC i1
consultathicoMdwi sbry Commission on Childhood Vacc
headarhe professionals, adimommedshehddkdepaygents of
provider sa,nadapeudb IFiDsAhFeedd eé ma ltfhRe gpsb B fc c o mme nt

Pomdr kSatf et y

Al t hperlgihcensure clinical trials and research are
associated with a vaccinetesmchbrtranaks adhagrnet ei
(similar to all phar maccceimmteiscbael spurbojdeucctt st)o. aAdsd istuic
postmar ket staalydhadsqgeani,pdmenahser satfertogvimbamit or i ng

82 Burden of disease is a standardized measure for comparing the health impacts of different diseases based on

cumulative disability, loss of full health, and premature mortality caused bydesase. See World Health

Organization (WHO), “About the Qiltps:bavivwid.intiedlthinfo/ o f Di seases (
global_burden_diseasd/outén/.

8CDCACTIP Chart er htths:/iwwwncdc.géwaccidesatigicommitteetharter.html

84 Vaccines for Children is Bledicaidfinanced program administered by CDC that providesinas at no cost to
eligible children 18 years or younger, including those who are American Indian or Alaska Native, Melifiialel,
uninsured, or underinsured (as defined). I8g&s:/ivww.cdc.govieaturesifcprogramindex.html

85 ACA, P.L. 111148 as amended, which established PHRA13.
8CDC, “I mmuni z a httpsd/wwwdclgavdcsiiesichediilesndex.html
CcDC, “ V-dleailt dsc ar e P httpsvwdvecadcggwicciredidpihdex.html

88 Requirement established by the National Childhood Vaccine InjuryPAct 99660, PHSA8§2126 [42 U.S.C.
§300aa26].

89p.L. 99660 PHSA82126 [42 U.S.C. §300a26).
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dditional inforsnariiskhs.,abbarne F®PDAcmdamer egui mel au
accine manufactppeovad somdycobracpontiegal trial
i ski gmal s ofekareodusor gsrk tod itdcen tviafcye iane une xpe
isk when available data il di caadtdei ttihoen ,p dbteecmtuisael
equire special manufacturinkipensueseesafoetygvpr c
r designed to ensur e.Psoaifiecteyn siunr ev ascacfientey mnraenquufiarc
rograms are also -tienrtne nodre dthatrod tidddewnetrdasfays [ tomagt r e s
accinafbDAnmaywndequire vaccine manufacturers to
e infocmmds omvadbicl abe after licensure.

B <0 7R R g

Manufacturing Safety

FDA continues to inspectoslticcceiiBduamddlHHSlf Sctcurcitmg yf
may authorize amnoyr HeHSp labfigfreiiocnegraoa lalg erneta s onabl e hou
inspect any establishment for the propagation or

product [ &%Igf. ,F DiA cdceitneerlmi nes that a batch, 1ot,

“presents an imminent or suiubhe¢aamagentyhmuatdi ¢oucte
i mmedirztcall fpaat g h, 1 ot, or ot¥fer quantity of the

Manufactvacelinsesdd in the VatchNiante olnmjlurVp c Ea lmlee [ (ng
Co mp e n’ssactcifoimwamn d 4 o esdh en td eni n insutsetr emkeicmtralisn rrel at ed t «
safety and quality of each batch of vaccines prc
health haz8pécitfocBDAy, vaccine manufacturers art
documenting the manunfg,ctaurd nrge woprrlicreg safngeadh sita
quantity of a vaccine, including whether any sig
processosgpoandif any safety test on such batch,
i mmi nre nstubostantial *public health hazard.

In addivtaiccn ne manufacturers are required to rep
t he s ubmidasyi oanl eorft IrSeports andapenl editcrepbetyis
required forumaxmeosted omdvamsge experience and mu
soon as possible but no later than 15 days from
ma nu f a%®Tthuer ema.nu f a“pt ompt |l mi's hovhsadgatsee event and
foltpwréepowithin 15 days of receiving new 1inforn
safety reports are required fomdagaaleadverpordxr
must be submitted to FDA at quaofer$yuancerohlsh

021 C.F.R. §312 .Vackine P®duet Approval Prodedhittps://mwivw.fda.gowaccinesblood
biologicsbevelopmentpprovalprocesscherkaccineproductapprovalprocess

91 pPHSA §351(a)(2)(D) [42 U.S.@262(a)(2)(D)] and FFDCA §505(0)(3) [21 U.S &355(0)(3)].
92 PHSA §33(a)(2)(D) [42 U.S.C8§262(a)(2)(D)] and FFDCA §505(0)(4) [21 U.S £355(0)(4)].

BFDA, “Ensuring the Safety of Vacci nhips//iwivw.fdagbwheditlni t ed St at e
83528download

% PHSA §351(c) [42 U.S.(8262(C)].
9% PHSA §351(d)(1) [42 U.S.8262(d)(1))].

9% PHSA82128 [42 U.S.C8300aa28]. This authority has been delegated from the HHS Secretary to the FDA
Commissioner, per the FDA Staff Manual Guide 1410.10, item 31, effective date August 26, 2016,
https://www.fda.gowhediaB81983download

97 PHSA§2128(a) [42 U.S.C§300aa 28(a)].
%21 C.F.R §600.80(c).
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vacdésinet cense, and at Ianndniuvaild uianlt ecyavsfaed 55 atfheetaye ardest peo
submitted to FDA must 1incl udewhsopse ctihfei esdu bijnefcotr noaft
report (e.g., namaeac¢cange, (gegderma®ddtia¢hacen nel ot
manufacturer fails to establish and maintain 1 ec
enforcement action, includin¥ revocation of ¢the

Surveillance

CDC and FDA are the primary federal agencies tha
activities on the safety of administered vaccine
of Defense (DOD) and&Mechdei cCacindt e& &M$Sfjocra 1Mseod i ocpaerrea t e
databases n vaccine safety “Then tNVPaGndweigt htihne i r ¢

0
HHOffice of InfectioRlcsllDayie(ﬁ@IeEE)ne:ld HV VY ATl dDSor di
vaccine safety monitd&ring across federal agenci e

FDAda®€DC monitor and conduct resecarch Aen vacci nc¢
di scus s edc hb eolfow,hee programs or systemstheay stren
prowiadaways of asséwosenguvact ctEhicdhe ofyfeems all ows
monitoring of adverse events linkedspocisphpieci fic
moni teomrahlgss i nc . . .
£ Key Terms: Passive and A ctive Surveillance
bet ween adverse . . . o .
mproper manufa Publlc_ health su1_rveﬂ|ance_, or ongoing data monitoring, cguelssive
or active A passive surveillance syse&dies on reports, often from
) health care providers or patients. In active surveillance systata
inked ctud aa ¢ aym| are collected proactivefy either through active analysis of electron
accd%®ne. health data (such as for the monitoring systems covered here), or
where data are collected directly by contacting health care
organizations or obtaining records.

. Source: CDC,ntaloducti on to Public
Reporting Sys t|https/www.cde.gopublichealth10surveillance.html

ompawin adl ver se e

< — 0o =

Vaccine Advers

VAERS, established 1 n 1990 and
operated jointly by FDA and CDC, is a enso.nit or i ng
Using the VABBRS es, y spthegm,ydamsgess, and fchaen general p

submit an online report of RBRwrsaudawrtr steo eRHESIA Seoodtl
2125, che®l phoviders and vaccine manufacturers ai
any adverse evangturiyn Tth'hd e Vabmmitn eVvaccine” Injury Cc
sectY,jomhe occurrence of a contraindmndahteirng react
serious anedv eunntesx paesc treedq u i r'¥Slc it ehmr toisgthsn daetF WAAR t i o n s
monitor VAERS wsporhse inffoarmberonntversetpoogrdtiecdo ns ¢

%21 C.F.R §600.80().
10021 C.F.R §600.80(l).

101 Matthew Z. Dudley, Daniel A. Salmon, Neal A. Halsey, et‘@llonitoring Vaccine Safety,in The Cliniciard s

Vaccine Safety Resource Gui{&pringer, Cham, 2018).

102 National Vaccine Advisory Committee (NVAQGWhite Paper on the United States Vaccine Safety System

September 2011, p. 2ittps://www.hhs.gowitestiefaultfiles/nvpohvachvac_vswp.pdf

103 HHS, Comprehensive Review of Federal Vaccine Safety Programs and Public Health Acbeéitiesiber 2008,
https://www.hsdbrg/fPabstract&lid=6793 and Meghan A. Baker, Michael Nguyen, an
Licensure Rapid Immunization Safety MoVaicinevel.i3hSg20BY, ogr am ( PR
pp. K9&K112.

104pHSA §2125 [42 U.S.C. §300@5]; 21C.F.R. Part 600.
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cas®Bonsolidated data on reporytsdd madadver pabdvedtys

avali

l ab%e online.

VAERISs a passiveltdagar ticpgesemtlcahe ho elve nt s rel at

vacec,

i nreast her t halnn vaadldiidtaitoend, cdaasteas i n t he system |1

vaccinesr cadd minn itshtee ¢ oTvheerrec¥fAdrReép ud at a omse often 1in
for epidemiological analyses oFVAERSrss hseftuh, e
however, for helping identify new atnsd luinnukseuda 1t oc 1
vaccination. VAERS also can provide some of the
introduced vaccines. In addition, VAERS can helop
health events that occur c fwmslel oWA EnRgS vraecpcoirntast itoon .g
hypotheses about vaccine safety and then use ot'l
discussed below) and clinid®l]l evidence to assess
Vaccine Safety Datalink (VSD)

VS D, establiohpedatredl P90 CDECd is an active sur ve.]
popullaetvieoln scientific analyses of advarse events
collaborative projectccfimre csanfducyt ibndgn wsetegurdai€eldsd oam
hehl¢tare ongdgarmizatioambs ned payearenddptbheidennodr)
VSD uses pealteicemetd mmmadl records fromlpawsi-Eopat angc
scale andnadwytsresl odd encdi cabmspe dithhigantod soecsc)ur aft e
vacdiomatt o ident i?®WS Ih ssstoucdiiactse dmaryi sskusp.pl e ment t hes
sources of information, s vacnjdhas mpatyi ehabounvrveyy,
radiol,s @y vad timdaattico nv adcactia and out Ommb ki obhlept ohl da
are included™nnually in VSD.

VSD all ows -tfiawre mdeea re esrtcaiaadle @fd viearsge events | inked
Researchers have developed mdtthods fteeatuws @ f VIR cda
such as whetnuempsthel Imeg ae MBMR) vaccin@tsuidsi eass s oci at
have feouald aes)sAanoingt iidms | i mitations, the popul at:
while large, is notthempheitebyUr 8prpeopntativa of
race, omét¢icostcamnus, pand icetulanrlffadbteermasu,se the part
are privatwhihceha Igtehnrepmlpaldsye mtvepeople of higher s o
CDC, “Understanding the Vaccine Ahftpséwwwedc.GowactinedicRle porting S

patientedtonversationsiownloads/acsafevaerscolor-office.pdf
6V AERS, “ VA hRpS:/vaers.hhs.gadata.html

1O7CDC ,

FrankDeStefanp P a u 1 A. Of fit

“Vaccine S a fhitpsywwivede.goiwdcainesafeétwhSubingsafetyhonitoringlsd/ and
, and APl @& & k inn & 6ds MamleydPlotki®a c ci ne Saf et

Walter Orenstein, Paul OffiKkathryn M. Edwards, 7 ed. (Elsevier, 2018), pp. 1586.

108 FrankDeStefanpPaul A. Offit, and Allison Fis e tV,a ct i ne Ph D¢ k ¥ n B, ed. SamleydAi Photkis,
Walter A. Orenstein, and Paul A. Offithed. (Elsevier, 201)7 pp. 15861587,

109C DC ,

“Vaccine S a fhitpsy/wwivede. golwaceinesafetwhSubingsafetyhonitoringisd/.

10 FrankDeStefanpPaul A. Offit, and Allison Fis e r , “Ya fc  tiPd ,e0’t ki inn 6, 8d. StamleydAi Piotkis,
Walter A. Orenstein, and Paul A. Offith&d. (Elsevier, 2007 pp. 1587
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nomi noty ¥hrowupddi 5i pwpuVSPionbsiademunygtaofor det
extraemaly adverse even¥s linked to vaccination.

Sentineliative

FDAst abtlthe h®ednt i ne I82f0udl iftiilaltiinvge at st abhitelbgr di e e w
public, academic, a nmk t throidwa tfeo re mtbit taii ensi ntgo adewelsc
sources and to valadatygyzmagnsadoétyi dfAagfaond mul
part of lIhiet Setnitaomted BtDvAs hpando gr hat addrtdes vaccin
Podicensure Rapid Immunizaprogabhdaf @y BModiofge cisn g
Effectiveness saynsdt eSmm.f ety (BEST)

PRISM an active sumseisl ederecde rpmogr dmat hdt record
provaddr state 1 mmutnoi znaotniiotno erveegdivssetrrfioelsl o wi ng vacec
wasstablishnadeplnoR2e0dd 9during thel™BRNSEM hfalsudbrza p
the largest linked database df oSt antoensi,t oirni vnogl vviancge i
ver 100 mi"®PRI8M, psomltar to the CDC VSD prograr
evel scientific analyses of adverse events foll
overed, PRISM canedetntetscttcmaabdSPDdadeadsd anal yses
aceliimeked adverse e we.ngtsbybyr astifebspeotphiuM Badili Qoyn) . (

1 1 ofwerd more rapid anal yssheasr itnhga na gPrRel eSnM ndtuse bteot wdleae
articipat iznagt ihoenasl tahn do rG@aGh itthiante adlaltod¥ cfoolrl encetairo nr.

T M < 0 =0

PRI SM has been wseeqduitroe di npfoosrt nmaRReotr leaxbaempilneg cahfat
some studies found iasnk aosfs oicitiautsisoyns dbaepgttewsedeinn al bl o
administration of two rotavirus vaccines (RotaTe
t o awhetslber i nf anrtis®khaec ePdR1aS M isntiuldayr i,d ebnutti fi ed a:

WeDC, “Vaccine S a fhitpsiwwiv.edc goWdceinesafetwhSubngsafétyhonitoringsd/ and
FrankDeStefanp P a u | A. of fit, and AlRIlioctokni nFG sd.IStemleydPliotkieasc ¢ i ne Safet
Walter Orenstein, Paul Offit, Kathryn M. Edward¥,&tl. (Elsevigr2018), pp. 1584.600.

2Mi chael Nguyen, Robert Ball, Karen Midt-hicensureRapid al ., “The
I mmunization Safety Monitoring Pr ogr PharmacSepidemiolggydnd ni ng t he
Drug Safetyvol. 21, no. S1 (2012), pp. 297 .

3The Sentinel system was -Mampkleet meRn tsekd Tadse natni i Acattii wen Paonsdt An a
FFDCA 8505(k)(3), as amended 8905 of the FDA Amendments Ad®,.L. 11085.

114pRISMis the vaccine componet o f FDA’s Sentinel Initiative.

15F D A Advdnces in the Science, Surveillance, and Safety of Vagcines 2htips:Bwww.hhs.gowaccines/
nationalvaccineplanannualreport2013foat2/advancesn-sciencesurveillancesafey-of-vaccineshdex.htm| and

Matthew Z. Dudley, Daniel A. Sal mon, NeTahle AC| iHuailcsieayn,6 set al
Vaccine Safety Resource Gu{&pringer, Cham, 2018).

16Mi chael Nguyen, Robert Baldl ,anKa Dem gMiAd mhioensisre Rapidt 4 lon,” s “ Phe t
Immunization Safety Monitoring Progr Pharmac®epidemiolggyadndni ng t he
Drug Safetyvol. 21, no. S1 (2012), pp. 297 .

117Matthew Z. Dudley, Daniel A. Salmon, NealB.al s ey, et al., “Mofdfheofl hpi YVhaobdse Sa
Vaccine Safety Resource Gui{&pringer, Cham, 2018).

8 FDA CBERLi ¢®Powswere Rapid Immunization Safety Monitoring (P
2016, Bethesda, Mhttps://www.fda.gowhedial 03876¢download

119F D A RotaTeq (Rotavirus Vaccine) Questions and Answéitsps://www.fda.gowaccinesblood-biologics/
vaccinegfotategrotavirusvaccinequestionsandanswers
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raresk of intussusmenpg i,omnwWinoHiD AReodt udifrdegdl i n g
c hanfgoers the 1i¥ensed vaccine

I'n 20BEiRni ttihBeE 8sdy s t e m a s ptaersts uorfe Stehnet isnaeflet y and
effectivenand of hedcdbiimdshgioader than PRISM in t
bl ood ampd oblluatdids s ue ngtrlvedruahsed therdPratgaealbi ol o
of BESTeivertagewalhiitgh data, analytics and- innovat.i
world evidence generation, ahnldi kcelhienri cSaeln tpirnaeclt i c e
components, BEST us e s aedlneicntirsotnriabxtaishveeed, 1 dadmt dr ecfclmarri dm sc
surveill ancBE ST df wkBKkWAsqht ihree ment s for an active
and analysis system pove@nng at least 100 millioc

Ot her Safety Monitoring Systems

Asmentiongdf adowvalt tahghehhAc iaensd CDC conduct vaccine
monitoring. CMS has a database for; wahcec idme asbaafsect
repr esaecrmtisne s admi nigsétde raendd tool dpeerr.s olnGD has a dat a
monitoring adverse events from vaccination among
antdhe Department of Veterans Awhfoairrest e(iViAg) thhe a
VA systlenmaddition, the Indian Health Service (I
monitoring smoesgedh@EFopHS ati on.

Safety Monitoring Using Multiple Surveillance Systems :A Case Study

Researchers have used information fromaltiple vaccine safety monitoring systetosiraw associations betweer
vaccines and subsequent adverse health events. For example, during th2020li6fluenza season, VAERS
received an increased number of repodsf f ebr i |l e sei zures foll owing
initiated a PRISM study to investigate febrile
inactivated influenza vaccines (TI\M$)e study found no statistically signifitassociation between TIVs and
increased risk of febrile seizures.

Source: F D AlJpdate: FDA Postlicensure Rapid Immunization Safety Monitoring (PRISM) study demonstr
statistically significant association between Trivalent Inactivated Influenzaévaud Febrile Seizures in Childrer]
during the 2012011 influenza seasprd Ma y Hitps;//wvavGdntdnelitiative.orgtommunicationdda
safetycommunications/pdatefdapostlicensurerapidimmunizatiorsafety

20A¢c ¢ or di n gTheMini-Serdinel PRISM study is the largest study of intussusception after rotavirus vaccines
to date and identifetan increased risk of intussusception in the 21 day time period after the first dose of RotaTeq, with
most cases occurring in the first 7 days after vaccinauorincreased risk was found after the second or third doses
These findings translate intatd 1.5 additional cases of intussusception per 100,000 first doses of RotaT8deDA  «
Safety Communication: FDA Approves Required Revised Labeling for RotaTeq Based Final Study Results-of a Mini
Sentinel Postlicensure Observational Study of Rotavirksivias and Intussusceptio July 22, 2013,
https://www.sentinelinitiative.orgbmmunicationdda-safetycommunicationdtia-safetycommunicationfda-
approvesrequiredrevised

1215 ¢ n t iVaceiries, Blood, & Biologics Assessmenthttps://www.sentinelinitiative.orgésessmentsiccines
blood-biologics

122F D A CBER Biologics Effectiveness and Safety (BEST) Systditips://www.fda.gowaccinesblood-biologics/
safetyavailability-biologicstberbiologicseffectivenessand safetybestsystem

2Matthew Z. Dudley, Daniel A. Salmon, NeThdClAnikKdlandy, et a
Vaccine Safety Resource Gu{@pringer, Cham, 2018).
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ClinAdsessment

Th€l inical Immuniza¢CbB8APafet¢CDAs pewvgmemtaest abli
net wocrlki midd ®Int ¢ sm dueovind cal studies O6n.vagccshnadie s
safety. Scientists in the network can conduct st

possible adverse healthUyehlgSsA ¢ hiad ntfiotdHled wealn va g
biological mechanisms that c¢au®Blen aaddvdeir$sAeco nh,e al t h
manages a repository of biospecimen samples fror
events follo¥%WThgsvasaempheésoaan be systemically a
mechanisticoffnddversesdewgnts.

FedeReaslearch on Vaccine Safet.y

Postmarket sumwndi cllamdecpdtystadms 5 mpadt scaveind edactea
potentiebeadvefot]l owing vaccination. To further
vaccines cause or could plausibly ¢ avusrei ocuesr t ai n
t yperse soefahracth i nform a scientificcphhdamst heding of
clinical trialSsucthn dert i avrptrliNide)ghHISey asguapapdoirdtse, d

CDC and the Nationallhnaddiuien, oFDHestuppo( NI H) e
related to met hods fMarjaoarvabsotfrah velbteaiad tafweasg
incltwhweéde fa¥l owing

T Bi ol ogi caRe sreceasfetarich: g nicmd l scubbtakregical
specianegish@¢man tissue samples) to explore th:

vaccines act i,mfibiranli mgi a@aaml usnysetresmsanding of h
events nfalys oo crceufrerred to as. basic biomedical

T Epidemi ol ogiAcdlorme sdarsah:iti stical research in
collectedcdf hmamdh g populehi@dnspobkamae ket surveil
dattao) plwhrd her asstsaotciesatiiscoanlb et weaennd vaccination
subsequent adverse events, anadmoamgy related r
those populations

T ClI ni calReeseradclchwith patients to understand
adveresadtehnt spatmoagt s t hat armeamnkeyxpoetdhasi zed t ¢
vaccination.

Research can also explore the underlying met hodc
any of these forms of research.

24cDC, “Clinical I mmunizati on httpsi/fuww.cgc.gewaccinesafgihe nt ( CI SA) Pr oj
ensuringsafetyhonitoringtisaindex.html

125FrankDeStefanpPaul A. Offit,and A 1 i s on Fi s h e r in Plotkind ¥accinesed. StanléyePlotkin,
Walter Orenstein, Paul Offit, Kathryn M. Edward¥,&tl. (Elsevier, 2018), pp. 1588

126 NVA C, White Paper on the United States Vaccine Safety SySegwtember 2011, p. lgitps://www.hhs.gowgites/
defaultfiles/invpohvachvac_vswp.pdf

127NVAC, White Paper othe United States Vaccine Safety Systeeptember 2011, p. Isitps://www.hhs.gowites/
defaultfiles/invpohvachvac_vswp.pdf
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CDC Research

CDC conducts and supports many typ
and cliniaeal sBu&P&EsarMh publicati z
fety moni,t barss h g dsnwH tWeliRE, VS D, and CISA. CDC
ten ftolmessse sofompecific vacciweedshyipm tshpdeeciizfeidec spio-
fects and adverse events®Forenrtamamglesn,ta tCtDICi but a
udy epdublni 2020 expdoecddmprbbddbidftgeter mining

mbinatiowedd nkedcitme an adwarcsienaagaveomt (fiml Itdhwisn |
izure) when multiple v%ccines were administer e

e s of researcht
ons rtely on d

©» O v o O wn
® O D

NI H Research

In addition tiwl©ORGCcrndsaesceh,rcth related to 1 mmun
supported by NIH informs &dNnHumdredsttadiwmgporft vama
biol agisealr ch, tihm nt lCaDtC NI Hnr ¢ heafahdéamlens @ad bi ol o
mechanisms underdyiwgl vasgsinmesesearfeh yimtathodol ogie
the past several yvetalhr sCDNIdHnpd i NVRO,] lhdboriatd waad wa
opportunity a‘Remowmacche omns’Reeenane hSpfofjgcts can |
scientific investigations into physiological anc
of how genstafcf eeatr irmgsspamanses to vaccines; 1nvest
responses to vaccination; exploration and valida
vaccine safety; and the applicatisomn wac gieme mi c
saf¥®ty.

The National Institute of AWwHieadmw sonfd 2I7n fNelcHt i o u s
Institutes and Centers) also supports the Human
program establishedeptnh 2Hildldaaghiat ovell ecms odDn t he
systems of a divEhseprodgmamabdnpaltti dattsohdrt 1int
centralized databa'BRBes daorchusidF PtGor esetsuedaym gcheerrtsa.i n
aspewotaccafne safety, s ucehx ibssttswhethhesmoadvet a¢ioneil
caused by vactéemmthoaPWhde Idembisned with postmar
surveillance datuppendesdt unudsesycNI Haatni ocnosn torni btuht ee
safety of vaccines.

FDMesearch

FDA cosndgatatory science research to facilitate
effectawdntes ssupport the devel opmestciehtmewsvacec
have pwhluidsnleag ch e’s a g £ hieowyet | oepv aadnuda t e naismmaald s 1 s nd a

28CDC, “Vaccine S dahtfps/iwww.dagbwasccinesafetybseaschpgublicationsihdex.html

2Shirley V. Wang, Kristina Stefanini, Edwin Lewis, et al.,
Admini stered Vaccines I ncDrug SafetyvolR43 {Jldy 102020)app. 108bv er s e Event , ”
130N I HResearch to Advance Vaccine Safety (RO2uly 24, 2018https://grants.nih.gogfantsguidepafiles/PA-

18-873.html

BINI H, “Human I mmunol o ftips/Mwvwinneuneprofiling.ardipcipageshowkaggfg=about

132 National Academy of Medicin& he Childhood Immunization Schedule and Safety: Stakeholder Concerns,
Scientific Evidence, and Future Studiggashington, DC, January 16, 20b8p://nationalacademies.ok1D/
Reports2013The-ChildhoodimmunizationScheduleand Safety.aspx
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fost udyisag et bfefai cdvaccyc imgfad nst speci fic
characterize biomarker¥laoafaddDPDAibas s

i including
in vaccin®P¥FDAnrentamahded edddavdascsci ne avail
specidiadl bgnza vaccine produmepepbnpa aanadfe

Ot her Federal Research

Ot her federal agencies conduct or support TrTeseart
NVPBaisssued Funding Opportunity Announcements (F
safety PtTehsee aArgeln.cy for Healthcare Research and Q
vaccine s alfheet yDerpeavritenmesn.t of Defense (DOD) and th
Affairs (VA) also suppo¥t some vaccine safety re

Periodically, fedgr dHSggewmanidasct( par cioemumli a5 1 on ¢ «
scientific reviews on t hAs sdaefsectryi boefd meng,a nhnee ntdeexdt
these reviews often evaluate and combine evidenc
researchmakypesséeopsments abtohdat thee sadfecynolfuwviace
For exampl e ,HHSn c200nltlr,a cutn,d etrhe Nati on® 1l Academy o
conducted a comprehensive review of the scientif
pediatric vaccines. AOIverses Effiecg sSNAM NVNaperir hes:

Causal wdy us caduptdoa tien foofr nt he VacNanheoha] uVNygcdabte
Injury CoBmpegsam‘Nahei onal Vaccine’slencjt'@folni €ompe ns 2
revi eswu bva s quupednattleyd in 2014 with additional resea:
NVPO; AHRQ is currentilygimh® her pvioewss of upda

C
a

Chall e n\gaecsc ionfe R6afetvy

As discussed earlier, causality assessments that
researchers to assess 1f all the available evide
and a subsequenthadeesostalbaaslbtiitviamuksaagila s bet ween a

133FDA, Vaccines Researclkurrent as of August 14, 202@tps://www.fda.gowaccinesblood-biologicshiologics
researckprojectsyaccinesresearch

¥4, K. Ball, R. Ball, R. D. Pratt, “ ARediattics2001svoleldt of t hi me
no. 5, pp. 1141154. The study was required by the FDA Modernization Act (FDAMA, 105115 . F Dwly  «

Reports Aluminum in Vaccines Poses Extremely Low Risk tanksfalittps://wayback.archivé.org/7993/

201704050031 34ttps:iwww.fda.govBiologicsBloodVaccineScienceReseeh/ucm284520.htm

135F D A Facilitating Influenza Virus Vaccine Production by Optimizing Vaccine Stralitgs://www.fda.gov/
vaccinesbloodbiologicshiologicsresearckprojectsfacilitating-influenzavirus-vaccineproductioroptimizing
vaccinestrains

s ee, for e xa mpResearchBvonitariSsgaand. Ogtoomes Définitions\faccine Safety ”
https://beta.sam.gdial/c8125303527f478981f6b7395c528 Ad8v.

B'Vaccines. gov, httpSi/vew\iaccines.§onaSiestafety

138 NAM was named the Institute of Medicine when the Immunization Safety Review Committee was formed.

139 nstitute of MedicineAdverse Effects of Vaccines: Evidence and Causalitgust 25, 2011.

4O0Margaret A. Maglione Courtney Gidengil, Lopamudra Das, et al. “Safe

I mmunization i nAgenhydor Healthcare ResearchaandeQualitgily 2014,
https://effectivehealthcare.ahrqg.gsiéstefaultfiles/pdfivaccinesafety_research.pdf a n d  &afeR/ Qf,Vac€ines

EH

Used for Routine Immunization in the United StatesRe s ear ch Pr ot ocol , April 2020,
https://effectivehealthcare.ahrq.gprdductssafetyvaccinegbrotocol
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vaccine and certain s ubasne gbhuee ncth abhhdlewrenrgse em ghcehaelrtsh e v
drawnclusions using multiple forms of evidence.
l icensutece natrreo | Wwéeldt secxi pcearlil noewn trse stehaarocnhcelruss itoon sd r a w
about the safety of products. dPafmsatcma rak evta rsiafteyt y
met hodological challenges. For one, the populat:i
than and demographically different from the popu
di fficult to draw comparisons 1in health outcomes
often rely on time intervaldt he-tawesaens sviancgc iwnhaettihoer
a certain adverse health event is more likely tc
vaccination compared with other timeempmriods. Wk
health effects c¢auesesd ebfyf evaatcicvien efbgnmr mht g fdtal dsei 2o d
vaccines or adverse health events that are other
assocbat woain vaccination and an adverse health e
to escaddlhAsthdyi scuso emdalkearad icauyusal ity assessment

particular vaccine c axupseerstesaindsaadove raewd hread ulht £ viem
scientidfincdgtdadi deemvopldegceal clinigalbaleavhh dreantccer,y a
evid,enoalith methods to weigh, compar®¥Suamd ¢ omb:
causality assess mesntas pmaryt boef cao ncdouncpbrygedhfeendseirvael s c
or academic scientisftisc, aadrvipsycihn ddpdetnhdee nt s cient

National Vaccine Injury Compe

ThNational Vaccine Injur yp Cevywpoatmpseantsiaotni oPar otgor a m (
individuals who file a petition and are found tc
baed in the Health Resources and Services Admini
National Childhood Yh.cle-6d @¥9VI € P up y BRaccschienfe 49 8 6

Injur X%t hTaatb 1lei sts vaccines covered by the program
vaccines for whi,chdeveliomse dnabya sbeed fon etdhe causal:i
by 1T OM andCAHBRQurwbml 8i ms for injuries that are n
thmgst present evidence t¥Hhn daded¢i vierime HHISHRS
involves the Department of Justi®¥dTheDAHyiswondyt he
Commi mt €hid dhood Vaccines (ACCV) also provides ¢
recommendations to t Iteh aleldlSa tSeed rted atrhye Vancccliundei nlgn
ACCV 1 smemlmeimefederal advisory committee made up
as well as parents or legal represent®@tives of ¢

141 FrankDeStefanpPaul A. Offit, and Allison Fis e tV,a ¢t i ne P& B¢ k ¥ n B, sd. SamleydAi Piotkis,
Walter A. Orenstein, and Paul A. Offit!"&d. (Elsevier, 2017 pp. 1589.

Y2HRSA, “National Va c c ihthps//wivmbrsa.goyacdhecompensaticiidex.otml,

143H R S ANatiofial Vaccine Injury Compensation Prograto ver e d Va ¢ c i hitpsy/www.hibaugové 2 019,
vaccinecompensatiommbveredvaccineshdex.html

YHRSA, “About the National Vacci nehttpsiipwwihrga.gousaeipee ns ati on Pr o
compensatiomboutindex.html

YSHHS, “ CAdvsery Gommissionon Ghl d h o o d Rtpsd/feviwhesa.goditestiefaultfiles/hrsa/
advisorycommittees/accinesdccvcharter.pdfFor the parents or legal repeesatives of children who have suffered a
vacciner el ated injury or death, HRSA s ptherdnfusthavebeehafindngo be cons

(i.e., a decision) by the U.S. Court of Federal Claims or a civil court that a-8@&tred vacine caused, or was
presumed to have caused, theFromrtRS8AfcdAdhitdity Coammrys oo
Frequently As ke [ditps@uwvanshnsa.gogitesiefaultfled/lrstaccinecompensatiofdb-

Congressional Research Service 25



Vaccine Safety in the United States

nded by the Vaccine Compensation Trust
s aid by manufacturersneVibBrwagessthbt:i
d fter hundreds of injury lawsuits were
t alts in vaccine production and creat
system t o choompwenrsea tien jiunrdeidv iadsu aal sr ews ul t of
ct manufgcltlewsesnstfrotmsionfuOpeoberons BHHLO,
filed witwhr ¥l dBt ecamdne, d6t b Ibe ocmpmpnesmastai bolne ,

o$f4 ba#tbloluiton since the pr¥gram was establishe
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During an emer getmnhCgOVdliDpbandeg mmescsauaiche a smay be cove
a different injurY hecof@ipamgaztrmen spregrdmj ury Co mj
(CI CPa3s dii shKhunsjsuerdy Coampd nRattiieomt Sa ety ohnfor mat i

Safety in Vaccine Distributio:

Managing v aacncdi ndei ssturpipuptpieccmdmeagol resafety contro
raid ar monitoriduwe offo mtixlpe d ys dat'BGilvdre toHatprpulili c
dol ( feder alpaayn df osrt aotvee)r ( b9 %vohumdecUme st ed States
agenmliarygolae in the supply YW@ERAC,diistt rp adruttii owml aorf, veac
activities to help improve Wanesgamesntoofhgetherwat
especially have imppponéesetdes )P ’venaessaccine

Vacmeeis are distributed thr oucgahr ea pdreocveindterrasl,i zheeda Int
pharmacies, and health vdaerpya rrté¢npeanrtdsiy. p gSst acot fe ernetqiutiir
an be licensed orvaauvtaheoeriinzheD GManc adme ni §oer Chil d
VFC) pr ogeraarne, phreoavlitdhe e s ec pmo apgcdoyvweFrGe d vaccines
hrough state or local coordinators, who ensure
e.g., ability dbepwvaPrmyhgprydwircke rantdhahtani s 1 1icen
ut horized to administer pediat’syi VF@apmmeadgres mcan
ecainde admi suppdne®® f vaccin

-~ =~ 0

i ne aprreo gerxapnescv acadc it measmwaakiieldaebllye, while ensuring
ly stored, properly administerRBodwe tadnids us ed ¢
irement ima nwa ccchinnbeg Aa id®.1 Lo HHS Inspector Genert
d that nheny ¥VFd poovimeet vaccine management
sing vaccines to improper temperatures, stor
ing to maintain documentation. CDC agreed wi

o oh e A
® X o 0o P
=D 2 a =0
— o B e o 0

opportunitiesACCV-FAQs.pdf

USHRS A, “Dat a hifps:/Bvww.hrsa.gositestiefaultfiles/hrsavaccinecompensatiomfatatiatastatistics

report.pdf

147 CRS Legal Sidebar LSB10448Bhe PREP Act and COVHDI: Limiting Liability for Medical Countermeasures

“8yydith R. Kauf mann, Roger Miller, and James Cheyne, “Vacec
Strengthened, Or Haalthd&fairswal BA, noBq2014Y, pp.RL1IRRL, ~

149 Matthew J. Robbinsed Shel don H. Jacobson, “Analytics for Vaccine E
Ob s e r v ExperoRewew 8f Vaccinesol. 14, no. 4 (December 1, 2014), pp. @i6.

CDC, “Vaccine Storage and hitpa/iwdw.ddmggwadcimesficgadminstragd/ a nuary 2019

toolkit/storagehandlingtoolkit. pdf.

151C D C Why‘Join and How to Become a VFC Providéittps://www.cdc.gowaccinegsrogramsifc/providers/
questiongjajoin.html.

152 5ocial Security Act 81928(c); 42 U.S.C. §1396s(c).
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t o rionypi ng manage me n°tF oal hoonwg npgr of vhied erresp.or t , CDC ¢ ha
requirements and issued recommendation® to provi

CDG immunization programs include oevanmpaloveffor
the vaccine svsapggilimaeachdbuniand

T Th¥acci ne Management BusiO¥€NdBI I mpirovement Prc
effort among CDC and state and local partner:

vaccine supply chain, particularly for vacci
the projactaé&gacnhanged funding mechanisms, f
supypheeds, provider distribution, and invent

provi®™ers.

T Th¥accine TrackKiTngkShSfioegman i oml attefcchmm 1 o gy
for managing the publicly funded vaccine sup:
and 1 ocalr thneeanlttsh, ddehpda provi der s .

Safety Consi dOVhEDNVNensi hes

Th@OVIHID® vaccineagpev,elarpdnedchitst rsbtuuvaohopl asnewngl v
Readers should note the date of this publicatior
events or actions that occurred after that date

Much remains unknown about pot@2ntvtaddDiAsddfisety 15 s1
never licensed a vasSevardl)o@@¥kDoeenani davel op me
vaccine teemmoddDgwlkesch have never befdrte been us
Among tnhaes sf eewme r ge ncy ivnma ctchien aptaisotn ceefrftounr¢ys, t her e
une x pea fliestdsyli eesx a mp 1 e, in 1976, the federal governr
imfl uenza (flu) vaccination campaign in response
later found to 1 e¢addBartreo Shyingdhreaormer a(tac sh eoaf moGhugi g il caai In
those vaccinated?®® ending the campaign.

U. S. wvaccinef odretvse lhoapviee nbte eenf s u pOppoerrtaetdi oann dWac o rSdie
(OWS), tshemamjacdrildd@OWa dci ne, therapeutic, and diag
countermeasures) dWShadslhaome ot 4 pppematiiade .COVI D

vac ciamel sfdraatnep o o,] wifhtel) 3t ated tghal n vdibewdiddndtiensg t o
7a2s additional resultsbfrc omeacilPPlAnbilCaff ob,ei a29 and

153 HHS Office of Inspector Generalaccines for Children Program\ulnerabilities in Vaccine Managemedtne
2012,https://oig.hhs.gowkifeportsbei-04-10-00430.pdf
154 Association of Immunization ManagefsiM Statement on Vaccine Storage aanhagementFebruary 7, 2017,

https://cdn.ymaws.comivw.immunizationmanagers.orgsourcakesmgrpolicy/
AIM_Statement_on_Vaccine_Sto.pdf

CDC, “Vaccine Management Bitps/iwwedcgovilaccinagisogramastraks/ Pr oj ect , ”
vmbip.html
BBCDC, “Vaccine Thitps/évin.adggowagcinasirogranisitrcksindex.html

157 CRS Report R4642Qevelopment and Regulation of Medical Countermeasures for CQ¥I(¥accines,

Diagnostics, and Treatments): Frequently Asked Questions

Lawrence O. Gostin and Lindsay F. Wi ldeegs Teffoldma pter 11: Pub
Pandemi cs, a iPdblichiéakthalaw: ButysPower, Restraifiiniversity of California Press, 2016), pp.

41012.

pDepartment of Health and Human Services (HHS), “Fact Shee
updated August 7, 2020ittps://www.hhs.godbouthews202006/16/fact-sheetexplainingoperationwarp-
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2020,imvghttvgacionreal were s usppot 6 WSsaonidt hGDnC OWS
are planning for a federall wacaedmdeci nda ts'§d i baittii omy

Ma kismg e and ef-f®ctvaoei COVIDvailable within a ye:
unprecedented scientTHdcsamhdttpohdppihdeadt hi ey fof
t reequirement s, proescsnsiel ¢ d ava Uil gdeidfpfhearms a ppl i e d

t COVEID vatopimeser aplarkewuwWwdayd glyvpacccadiemtad ] 9 p me n t

(2F) DA mar keting 3a@)luitthioodalzartd oaammendé@4) ons and pric
surveillance andi)sjadfreyx yc onmmd t oatiin@gn aaddpatient
(6v)laccine diEtchbdEtsohebdbedi $sn . more detail bel ow

Vaccine De wenldo fCntenStd mt us

Typically, the vaccine devel opmemveamidgdateissnal p
progressing through each phase of c¢clinical test:i
me nt iaobnoevdet he first s,taamgleaibfer dbtacriyxy amd ecamicthal t e s
that a vacezpmeadtsndndaedfective aighumanh a pat ho:;
Phase 1 trial. glePhetsheel l ytfohl owndicates that the

t hPhna s e 2c ammenoenfegur t her e xa mi ndionsgh isea fveatcyc ianned haats v
effect Finally, 1if those s-todf®Phdded3 sucicalss ful
folsl oWwhis sequentialpoptreoncteisasig bheebapl st dispiamit mi men d
finanosctiaher ¢ stppanmsyohrel nign v eTh €OiWSE O VIPs vaccine
devel opmeinst matocfeslsl owing this phasodineapdr oach.
these stepst e ignashatfimenteyp uasnldy @ tf &s ehicatpitae dPhoeds s

Severalll COWadcines are curr,amidh yrteisaullPthsa saer €3 c¢c1 i n
available from several vaccine¥FelHotfdhiaveal sompl e
have indOWstexdpd himd trtieasluhlatvse fr om Phase 3 clinica
and ear®Ry s2u0l2t sv dBrhwdns esPhaacdd2nical t-t9als of COVI]
candidate vaccinest hmunmes aftmonsanmdtedmas howildence
safety ddmesosupporPeidz dry/ BloAlsNtTmambldomlercsaon &
Johnfsoounnd no s er jaoluushmeungthe p y r i s supants iwho receiyv

t hter i als experienced mild or moderwittechesi de effec
controll ngracdualplst . feomai nes s how iimmutnioagle neinccilitayd tc a g o f
antibodies (immune proteinsed henidhlosnded rebthploas cel

speed.html

160 Moncef Slaoui and Matthew Heplr n, “Devel oping Safe Ope¢rBffioant Wae pCSypied dV
Strategy a NewEAglapd-Jousanal bf M&dicin®ctober 29, 2020.

Bl0perati on Wamthe Factory tothe Frontlines The Operation Warp Speed Strategy for Disgridbut

COVID-19 Vaccine Hhttps://www.hhs.gowitestiefaultfiles/strategyfor-distributingcovid-19-vaccine.pdf8ource=

email and CDCCOVID-19 Vaccination Program: Interim Playbook for Jurisdiction Operatiddsptember 16, 2020,
https://www.cdc.gowaccinesmz-manages/downloadsSLOVID-19-VaccinationPrograminterim_Playbook.pdf

162F D A FDA‘Insight: Vaccines for COVIEL9, Part 2 ” ] u 1 y httpsg/wwwXda.gotMewseventsida-insight/
fda-insightvaccinescovid-19-part 2.

B3 TAT, “-COVDDugs and Vitps/wwwmstatndus.aofeteratqronhavirusdrugsvaccines
tracker/
®Moncef Slaoui and Matthew Hepburn, “DpeehopdngWsapeSpanddE

Strategy a iNdwEAglapdJousnal bf M&dicin®ctober 29, 2020.
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those who r eceviavcecd®Mehseh croenmuaiikimd wn alb%out COVI D
i mmuaintdy t hese results are considered preliminar
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Figure 1. NASEM -Recommended Phased Approach to COVID -19Vaccine Allocation
h

Phase 1 Phase 2 _ Phase 3 Phase 4

Phase 1a “Jumpstart Phase” [ ® K-12 teachers and school staff and © Young adults ® Everyone residing

e High-risk health child care workers o Children in the United States
workers o Critical workers in high-risk who did not have

e First responders settings—workers who are in

Phase 1b industries essential to the function-

o Workers in industries
and occupations
important to the

e People of all ages functioning of society
with comorbid and and at increased risk of
underlying conditions People of all ages with comorbidand |  exposure not included
that put them at underlying conditions that put them in Phase 1 or 2
significantly higher risk at moderately higher risk
People in homeless shelters or
group homes for individuals with
disabilities, including serious mental
illness, developmental and intellec-
tual disabilities, and physical
disabilities or in recovery, and staff
who work in such settings

® People in prisons, jails, detention
centers, and similar facilities, and
staff who work in such settings

 All older adults not included in
Phase 1

access to the
vaccine in previous
ing of society and at substantially phases

higher risk of exposure

e Older adults living in
congregate or
overcrowded settings

Equityis a In each population group, vaccine access should be prioritized
crosscutting for geographic areas identified through CDC's Social Vulnerability
consideration: Index or another more specific index.

FIGURE S-2 A phased approach to vaccine allocation for COVID-19.

Source: National Academy of Sciences, Engineering, and Medicaraework for Equitable Allocation of €@VID
VaccineOctober 2, 2020.
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vaccination @GDO gC@M4d, DVmecrc i thteet i on Program Provi de|
providers are required to report adverse events
adviseds tt evhernetpsotreivee mp raorfvei dneorts s ur e t hat vaccinat.i
adver sBAepralti mi‘advegr de¢eseveodt Thod boperwniddvehoped
mo ni taotrti eningt i WAE R S*Asx poammunicated to CRS, CDC is
existing safety monitoring systems in several wa
the CISAbwmedadvbiakd t o t heanVAERY med¢ wvorikng these s

197CDC, COVID-19 Vaccination Program: Interim Playbook for Jurisdiction OperatidDsbber 29, 2020,
https://www.cdc.gowaccinesmz-managersfownloadsSLOVID-19-VaccinationPrograminterim_Playbook.pdfpp
21-22.

9BFDA, “Development and Licensuurdeg "o fGuVadamicree sf otro Ihrdeauwsetmty , C OV
https://www.fda.gowhedial 39638download

199CDC, COVID-19 Vaccination Program: Interim Pydoook for Jurisdiction Operation©ctober 29, 2020, p. 47,
https://www.cdc.gowaccinesmz-managersfownloadsSLOVID-19-VaccinationPrograminterim_Playbook.pdf

20T o m S hi maGOVIR-k9Vaccine‘Safety Monitoring” C D C -19®acding Planning Unit, Presented at
Advisory Committee on Immunization Practices meeting, August 26, D&p8;//www.cdc.gowaccinesacip/
meetingsdownloads#lides2020:08/COVID-04-Shimabukuro.pdf

201 CDC, COVID-19 Vaccination Program: Interim Pl&pok for Jurisdiction Operation®©ctober 29, 2020, p. 47
https://www.cdc.gowaccinesmz-managerslownloadsCOVID-19-VaccinatiorPrograminterim_Playbook.pdf

22T o m S h i maQOVIR-19%Vacgcine‘Safety Monitoring” C D C -1®®acdinb Planning Unit, Presented at
Advisory Committee on Immunization Practices meeting, September 22,229//www.cdc.gowaccinesicip/
meetingsdownloads#lides2020:09/COVID-03-Shimabukuro.pdf

Congressional Research Service 35



Vaccine Safety in the United States

provide raomi COVIdDV ygses neCDsCa fpeltajnmpli ¢toe nt -s mar t phon
based active vaccine safety -mdPnvdoaildhgdoVacarig
Safety Assessment, femPHshs en tpiroauld alWoerl kveertsb e x t , t e x t
web sur veij;oweabn d uernvacigl onfo nh ¢ alrtilmcare workers and ¢

who might be prioritiazcecdi nteo wheecne iivte bEeacgounyeesd oasveasi
2)294

Figure 2. Graphical Presentation of Vaccine Safety Assessment for Essential Workers
Presented at Advisory Committee on Immunization Practices meeting, Septemi20 22,
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